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DETAILED ACTION 
Drawings 

1 . Figures 1 and 2 should be designated by a legend such as -Prior Art- 
because only that which is old is illustrated. See MPEP § 608.02(g). Corrected 
drawings in compliance with 37 CFR 1.121(d) are required in reply to the Office 
action to avoid abandonment of the application. The replacement sheet(s) should 
be labeled "Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so 
as not to obstruct any portion of the drawing figures. If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any 
required corrective action in the next Office action. The objection to the drawings 
will not be held in abeyance. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is 
clearly indicative of the invention to which the claims are directed. 

3. The following title is suggested: Control of the mains bridge of a frequency 
converter to regenerate energy from the motor to the supply. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



Application/Control Number: 10/820,101 Page 3 

Art Unit: 2838 

5. Claims 1, 2, 4 and 5 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Harada (US 5,491,392). 

6. With respect to Claim 1 , Harada discloses a method for controlling the 
mains bridge (Fig. 2 2) of a four-quadrant PWM frequency converter (Fig. 2) 
provided with a DC intermediate circuit (Fig. 2 C) when the power is flowing in 
the direction towards the supply network (Fig. 2 11), said frequency converter 
being provided with an AC inductor (Fig. 2 L) to be connected to an alternating 
voltage source (Fig. 2 1 1), a controlled mains bridge (Fig. 2 2), a DC intermediate 
circuit (Fig. 2 C) and a controlled load bridge (Fig. 2 3) for feeding a variable- 
frequency alternating voltage into a load (Fig. 2 M), and said mains bridge being 
provided with controlled semiconductor switches (Fig. 2 Tr1-Tr6) and shunt 
diodes (Fig. 2 D1-D6), and wherein the mains bridge (Fig. 2 2) is mainly 
controlled in such manner that the controlled semiconductor switch (Fig. 2 Tr1) in 
the upper branch of the phase (Fig. 4 R) having the highest supply voltage (Fig. 4 
R at t44) instantaneous value and the controlled semiconductor switch (Fig. 2 
Tr4) in the lower branch of the phase (Fig. 4 S) having the lowest supply voltage 
(Fig. 4 S at t44) instantaneous value are conducting, characterized in that the 
control of the mains bridge semiconductor switch to be conducting next (Fig. 4 R) 
is advanced by a time (Fig. 4 t44-t43) sufficient to cause the current (Fig. 9 IT) of 
the conducting phase (Fig. 4 T) to turn from negative to positive before 
commutation (Fig. 9 191). 



Application/Control Number: 10/820,101 Page 4 

Art Unit: 2838 

7. With respect to Claim 4, Harada discloses a four-quadrant PWM 
frequency converter (Fig. 1) having a mains bridge (Fig. 2 2), said mains bridge 
(Fig. 2 2) being controllable by means of a control unit (Fig. 1 5) in such manner 
that power flows in the direction towards the supply network (Fig. 2 1 1), said 
frequency converter being provided with an AC inductor (Fig. 2 L) to be 
connected to an alternating voltage source (Fig. 2 11), a controlled mains bridge 
(Fig. 2 2), a DC intermediate circuit (Fig. 2 C) and a controlled load bridge (Fig. 2 
3) for feeding a variable-frequency alternating voltage into a load (Fig. 2 M), and 
said mains bridge being provided with controlled semiconductor switches (Fig. 2 
Tr1-Tr6) and shunt diodes (Fig. 2 D1-D6), and wherein the mains bridge (Fig. 2 
2) is mainly controlled in such manner that the controlled semiconductor switch 
(Fig. 2 Tr1) in the upper branch of the phase (Fig. 4 R) having the highest supply 
voltage (Fig. 4 R at t44) instantaneous value and the controlled semiconductor 
switch (Fig. 2 Tr4) in the lower branch of the phase (Fig. 4 S) having the lowest 
supply voltage (Fig. 4 S att44) instantaneous value are conducting, 
characterized in that the control of the mains bridge semiconductor switch to be 
conducting next (Fig. 4 R) is advanced by a time (Fig. 4 t44-t43) sufficient to 
cause the current (Fig. 9 IT) of the conducting phase (Fig. 4 T) to turn from 
negative to positive before commutation (Fig. 9 191). 

8. With respect to Claims 2 and 5, Harada discloses a method as above in a 
frequency converter in which the mains bridge semiconductor switches are gate 
turn-off components (paragraph 38 "transistors"), such as IGBTs, characterized 
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in that the control of the switch to be conducting next is advanced by at least a 
time step T1 (paragraph 38 "predetermined timing"). Harada does not disclose 
the equation used, but the predetermined timing performs the same function in 
the same way with the same result as time step T1 . 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

10. Claims 3 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harada in view of Fujioka (US 4,928,052). 

1 1 . Harada discloses a method according to claim 1 in a frequency converter 
in which the semiconductor switches in the mains bridge are transistors, 
characterized in that the control of the switch to be conducting next is advanced 
by at least a time step T2 (paragraph 38 "predetermined timing"). Harada does 
not disclose that the switches need to be thyristors. Hammond teaches that it is 
has been common for a long time to use thyristors in the mains bridge. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
construct a mains bridge with thyristors. The reason for doing so is they are 
inexpensive and reliable. 
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Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Hammond (US 6,166,513) teaches a bridge circuit 
capable of regenerating energy to the supply, composed of IGBT's. 

13. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Harry Behm whose telephone number is 571- 
272-8929. The examiner can normally be reached on Business EST. 

14. If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, David Gray can be reached on 571-272-21 19. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

1 5. Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 



free). 




